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Nitric oxide (NO), which is produced by nitric oxide synthase (NOS) has numerous 
physiological roles including vasodilator and diuretic actions, and plays an important role in 
the regulation of cardiovascular and renal functions. Both NOS expression and oxidative stress 
are elevated in the tissues of spontaneously hypertensive rats (SHR) compared with 
Wistar-Kyoto rats (WKY). To clarify the relationship between the endothelial and neuronal 
NOS (eNOS and nNOS) expression and oxidative stress, the present study examined the effect 
of chronic treatment with a NADPH oxidase inhibitor, apocynin and a superoxide dismutase 
mimetic, tempol on the NOS expression in the kidney of SHR and WKY. Five week-old male 
SHR or WKY was treated by apocynin or tempol for eight weeks. The systolic blood pressure 
(SBP) was monitored each week by the tail-cuff method. Mter 8 weeks, blood, the thoracic aorta 
and the kidney were collected. The plasma parameters were measured by a standard auto 
analysis technique. Renal NADPH oxidase activity was measured by lucigenin luminescence. 
The plasma and urinary H202 and nitrate/nitrite (NOx) were measured by Amplex Red Kit or 
Nitrate/Nitrite Colorimetric Assay Kit. The renal tissues and the aorta were homogenized. The 
expression of each protein in the tissue samples was analyzed by western blot analysis. Plasma 
and urinary hydrogen peroxide (H202) and nitrate/nitrite (NOx), the renal NADPH oxidase 
activity and renal and aortic eNOS and nNOS expressions were al higher in SHR than in WKY. 
Although the treatment with either the NADPH oxidase inhibitor, apocynin or the superoxide 
dismutase mimetic, tempol for 8 weeks decreased the SBP and inhibited the NADPH oxidase 
activity in SHR, apocynin decreased but tempol increased the plasma and urinary H202 and 
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NOx and the eNOS and nNOS expression in SHR. In contrast to SHR, neither apocynin nor 
tempol affected these parameters in WKY. Twelve week-old male WKY was treated by the 
infused H202 continually for one week. Exogenous H202 increased plasma and urinary H202 
and NOx and the renal and aortic eNOS and nNOS expressions in a dose-dependent manner 
without changing the NADPH oxidase activity in WKY. These results indicate that oxidative 
stress regulates the NOS expression in the kidney and aorta of SHR and WKY and that 
endogenous H202 is a mediator of the upregulation of the NOS expression in the kidney and 
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よって，本論文は博士(医学)の学位論文として合格と認める。
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